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U  ABSTRACT 


Ari  in  vitro  cytoxicity  microasaay  for  the  measurement  of  nanogram 
quantities  of  Pseudomonas  aeruginosa  and  Vibrio  cholerao  entarotoxin  is 
described, 
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An  in  vitro  cytotoxicity  microassay  for  the  measurement  of  nanogram 
quantities  of  Pseudomonas  aeruginosa  exotoxin  and  Vibrio  choleraee nterotoxin 
is  described. 


Vol.  28.  No.  2 
Printed  in  C.S.A, 


An  in  vitro  microassay  for  lymphotoxin  using 
mouse  L-929  fibroblasts  (L  cells)  grown  in  welts 
of  microculture  plates  has  recently  been  de¬ 
scribed  (5).  Test  material  is  added  to  the 
culture  medium,  and  cytotoxic  activity  is  mea¬ 
sured  as  the  reduction  in  incorporation  of 
(mef/iv/-’H Ithymidine  by  target  celts,  Because 
this  assay  is  sensitive  and  versatile,  and  because 
it  requires  a  minimal  amount  of  time  and 
materials,  we  thought  it  might  prove  useful  in 
studying  other  naturally  occurring  toxins  known 
to  have  cytotoxic  properties.  Our  study  illus¬ 
trates  the  use  of  this  microassny  procedure  in 
measuring  cytotoxic  activity  of  two  bacterial 
protein  exotoxins;  Pseudomonas  aeruginosa 
exotoxin  iPEl,  which  has  been  shown  to  he  toxic 
for  cultivated  Vero  cells  (G);  ami  Vibrio  choleroe 
enteroto'  in  t(’K),  which  has  been  shown  to  he 
cytotoxic  for  mouse  spleen  cells  (7)  and  adrenal 
cells  (4). 

The  purified  cholera  toxin  (a  gilt  from  Ste¬ 
phen  H.  Richardson,  Bowman  Gray  School  of 
Medicine,  Winston-Salem,  N.C.)  had  a  apeciftc 
activity  of  7.1KK1  to  10,000  blueing  doses  per  ugof 
protein  as  measured  by  the  skin  permeability 
biousstiy  in  rabbits  (81,  and  contained  440 pg  of 
Lowry  protein  per  ml,  PE,  purified  as  described 
previously  12),  contained  050  gg  of  Lowry  pro¬ 
tein  per  ml  and  bad  a  mean  lethal  dose  of  4  gg 
when  assayed  in  (nice  weighing  20  t  2  g. 

The  microiissuy  has  been  doseriljcd  in  detail 
elsewhere  I5l.  For  comparative  purposes.  both  1. 
cells  and  Hel.-a  cells  were  used  its  target  cells  in 
this  experiment,  Approximately  1,000  Hubs 
cells  or  l.  cells,  in  50  plitets  of  HPM1  1(540  plus 
supplements  (5».  was  dispensed  into  each  well 
of  se'.  oral  microvuliure  plates.  Fifty  micrnlitcns 
of  twofold  serial  dilutions  of  each  toxin  prepara¬ 
tion  was  subsequently  added  to  thi)  microeul- 
torts.  Each  dilution  was  dispensed  into  tripli¬ 
cate  cultures.  An  equivalent  amount  of  medium 


wus  dispensed  into  three  microcultures  to  serve 
as  controls  for  normal  cell  growth.  Cultures  were 
incubated  for  4  days.  Twenty-four  hours  prior  to 
harvesting,  20  ^liters  of  medium  containing  1 
pCi  of  [methvf-’H Ithymidine  (specific  activity 
1.9  Ci/mmol)  was  added  to  each  microvuliure 
Target  cells  were  harvested  fron  niicroculture 
wells  unto  glass-fiber  filter  disks  using  the 
multiple  auto,  rated  sample  harvester  (1 1.  Mean 
counts  per  m.nute  of  triplicate  cultures  were 
converted  into  percent  inhibition  using  the 
formula: 

%  Inhibition  • 

mean  counts  per  minute 

im _ kW 

mean  counts  }H?r  minute 

of  control  wells 

The  sensitivity  of  the  mkroa'ssts^  in  measur¬ 
ing  PE  and  CE  activity  for  LteLrf  cells  and  L 
cells  is  shown  in  Fig.  J.  A  .$$&  inhibition  erf  L 
cell  growth  required  only  1  agnf  PEaiutOLS-ag 
of  CK,  In  contrast .  inhibition  of  Hela  cell 
growth  required  IdSngofPEtMWI  852ng«fC‘E. 

Miemswope  atwervatiom  of  micro-cultures 
•hawing  inhibition  of  {merbyPH  Ithymidine 
incorporation  revealed  that  virtually  oil  target 
cells  were  destroyed  Complete  dcsltuet ion  »rfL 
cells  required  2"  ng  of  PE  «»<J  4.460  tag  of  Ci, 
Thus,  both  complete  ttestmrfbtti  and  W-  inhi¬ 
bition  of  target  cell  growth  were  more  iMJttfn live 
to  PE  than  CK  and  l,  cell*  were  far  more 
tive  tq  both  PE  and  CE  than  HeLa  cells,  b  con¬ 
trast  to  these  result*,  Pschmchm  c«(<  endo¬ 
toxin  (f)ifco  Lsbsswtarie*.  Oelruti,  Mich.!  ha* 
twen  found  not  to  aflSeet  the  growth  of  I.  ceil*  *i 


eonceirtro!  tans  erf  it)  #<r  per  nneroeumtr#. 
Iltese  tpqH*  that  the  mivio&S- 
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say  is  sensitive  and  requires  small  amounts  nf 
materials,  and  that  large  numbers  of  assays  can 
readily  be  performed.  Only  a  few  minutes  are 
required  to  harvest  a  microculture  plate  using 
the  multiple  automated  sample  harvester.  As 
many  as  30  microcuhure  plates  have  been 
assayed  at  one  time  in  this  laboratory  The 
procedure  should  be  adaptable  to  different 
target  cells,  radioactive  labels,  and  incubation 
periods,  and  should  prove  useful  in  evaluating 
the  effectiveness  of  antisera  and  chemicals  in 
blocking  toxic  activity  of  various  toxins. 
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NANOGRAMS  Of  TOXIN  PR<TE»N  PER  MfCROCULTljRE 


Fig.  1.  Inhibition  of  L  cell  and  HeLa  cell  growth 
by  dilutions  of  Pseudomonas  and  Cholera  toxin.  Mean 
counts  per  minute  ( ±  standard  error )  for  control 
microcultures  were:  (A)  81,060  ±  1,167 .  (B)  34,409  ± 
1,106;  < C)  24.512  x  1,755;  and  (D)  21,951  +  1,088.  The 
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